Effect of Glucocorticoid
Hormones 
RESULTS
Serial propagation of cells and serum species. FC2 cells can grow serially in medium supplemented with 5% PNCS under microcarrier culture conditions (Fig. 1 ). This figure shows that the growth rate and cell density of young cells (less than 50 PDL) were high but decreased gradually after 50 PDL. The cells could not be subcultured on microcarriers more than twice in medium supplemented with 5% FCS (Fig. 3 ) even though FCS is the best supplement for the serial growth of human fibroblast cells in conventional monolayer cultures.
Sera from both adult and newborn cows also did not support the serial propagation of human fibroblast cells. The PNCS that had been specially collected from a newborn calf who had not yet sucked was the only serum species which supported the serial growth of these fibroblast cells in microcarrier cultures.
Effect of glucocorticoid hormones on the growth of human fibroblast cells. To clarify the differences between PNCS and other bovine sera, we analyzed the concentrations of such proteinaceous components and physiologically active substances as albumin, globulin, transferrin, insulin, prostaglandines, ACTH, a-fetoprotein and HC. The most distinctive characteristic of PNCS was its high HC content. The content of HC together with that of globulin in various bovine sera is shown in Fig. 2 . The amount of HC is low in FCS, reaches a maximum in PNCS and decreases again in newborn calf serum (NCS). The HC content in PNCS is at least ten fold that in FCS.
Based on our analysis of the HC contents of various sera, we investigated the effect of HC on the cell growth of human fibroblast cells on microcarriers. FC2 cells could not be subcultured in Eagle's MEM supplemented with FCS alone, but could be propagated by adding HC, together with FCS, to the culture medium (Fig. 3 ). This figure also shows that the growth rate and maximum cell density in culture medium supplemented with FCS and HC were better than with PNCS.
The effect of HC on the growth of FC1 cells near senescence is shown in Fig. 4 . Although FC1 cells are less sensitive to the growth-promoting activity of HC than are FC2 cells, HC had marked stimulatory effects on the growth rate and life span of cells cultured on microcarriers. Senescent cells could grow when HC was added to the culture, but the growth rate was less than that of younger cells.
In the presence of HC, cell proliferation was estimated as being about one hundred times that in the absence of HC. The effects of other glucocorticoid hormones, 
DISCUSSION
Recently reports describing the effects of glucocorticoid hormones on cell proliferation in vitro have appeared (5, 9) . According to those studies, the glucocorticoid effects on cell proliferation vary, some cells are stimulated, some inhibited and some are unaffected by glucocorticoid hormones. The responses have been shown to be dependent, to some extent, on donor species, origin of tissue, stage of ontogeny and cell type (5, 9) .
In our experiments, growth of human fibroblast cell strains derived from neonatal foreskins was stimulated by HC in microcarrier cultures, but was suppressed in conventional monolayer cultures. In contrast, these fibroblast cells could not be subcultured serially on microcarriers in 5% FCS, even though FCS was the best supplement for serial cell growth in monolayer cultures.
These results suggest that differences exist between cells grown on microcarriers and those cultured as monolayers. It may be that these two types of cultured cells differ in the concentration of HC-binding sites per cell because of the difference in the culture methods used. We are now engaged in studies to determine why the effect of HC on the growth of microcarrier-grown and monolayer-cultured cells differ.
HC is known to prolong the life span of such human diploid cells as WI-38 and IMR-90 cells derived from fetal lung tissues (3, 14) , and HC similarly promoted the growth of human fibroblast cell strains obtained in our laboratory and prolonged their life spans in microcarrier cultures. Previously, Cristfalo et al. reported that loss of responsiveness to HC takes place in aging monolayer cultures because of the 
